What prompted you to investigate this topic? Recently, Braunschweig et al. (Science 2018, 359, 896) found that borylene (CAAC)DurB, where CAAC is a cyclic alkyl(amino) carbene and Dur refers to 2,3,5,6-tetramethylphenyl, can bind and activate N 2 . In analogy with the complexation of N 2 to transition metals, the resulting [(CAAC)DurB] 2 N 2 is interpreted with a s donation and a p back-donation. However, the end-on bridging dinitrogen ligand in transition-metal complexes is generally linear. Thus, the bent form of B-N-N-B in [(CAAC)DurB] 2 N 2 is intriguing. To probe the bonding nature, we employed our block-localized wavefunction (BLW) method, which can uniquely derive reference (resonance) states with the push-pull channels disabled.
What is the most significant result of this study?
In the terminal end-on (CAAC)HBN 2 complex, the bonding follows a much familiar mechanism in transition metals with a s donation and a p back-donation. But in the end-on bridging borylene-N 2 complex, the s donation comes from the p orbitals of N 2 . Thus, there are two opposite and perpendicular (orthogonal) push-pull channels, which govern the enhanced activation of N 2 and the BNNB bent geometry. Notably, we prove that the substituents bonded to boron atoms can modulate the bent angle and the strength of the push-pull interaction.
Who designed the cover?
All authors teamed up with Yue Lin, a candidate for the Master's degree in Fine Arts at Hebei Normal University, to finish the cover design.
Invited for the cover of this issue is Huaiyu Zhang and co-workers. The image depicts the push-pull channels in dinitrogen activation by two borylenes. Read the full text of the article at 10.1002/chem.201904724.
